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We call C an Almost Ramsey configuration if for all k, Q > 0 there exists N 
so that under any k-coloration of the points of RN there exists a monochromatic 
configuration c’ which may be transformed into a congruent copy of C by 
moving each point a distance at most E. 
THEOREM. All finite configurations are almost Ramsey. 
Let C be a finite subset of R”. We call C a Ramsey configuration (see [2]) 
if for all k there exists N so that under any k-coloration of the points of 
RN there exists a monochromatic congruent copy of C. The determination 
of the Ramsey configurations remains an open problem to which we do not 
directly contribute here. 
We call C an Almost Ramsey configuration if for all k, E > 0 there 
exists N so that under any k-coloration of the points of RN there exists a 
monochromatic configuration C’ which may be transformed into a con- 
gruent copy of C by moving each point a distance at most E. Our main result 
is given by our title. 
The proof requires a deep analytic result. Let S” C Rn+l denote the n-dimen- 
sional unit sphere. Let p(x, v) denote the geodesic (great circle) distance on 
S” . The set of points within a given distance from a given point will be called 
a cap. (For example, on S2 a cap with center North Pole consists of those 
points north of a particular latitude.) Let p be the normalized Lesbesgue 
measure on Sn. For T C Sn define the E-neighborhood of T by 
T, = { y ES”: 3x E T, p(x, y) < e}, 
ISOPERIMETRIC INEQUALITY [l, 3, 41. For all n, 01, E, among all T C Sn 
with p(T) >, M, p(TJ is minimized when T is a cap. 
Now set 
fNca) = pL({x E SN: dx, u> < +>, 
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where y E SN is an arbitrary fixed point. An exact formula forfN(o() is a simple 
exercise in the Calculus. For our pruposes we need only that 
li,mf&) = 0 if ~<7~/2 
zzez 1 if 01 > 42. (+) 
We give an informal argument. For y = North Pole, p(x, JI) < r/2 if x 
is north of the equator. Then (+) states that on a high-dimensional sphere 
nearly all area lies close to the equator. Letting y = (O,..., 0, 1) E SN it is 
clear by symmetry considerations that nearly all x = (x, ,..., xN+J E SN 
have 1 x~+~ 1 = 0(N-1/2) = o(l) so that p(x, y) = 7r + o(l). 
THEOREM. LetCCSn,ICj=t.Letk>O,E>O.LetN>nbesuch 
that 
fN(a) 3 k-l *fN(u + E) > 1 - t-l. 
Let G be the orthogonal group acting on SN. If SN is k-colored 
SN = B,v...vB,, 
there exists u E G, 1 < i < k, so that 
Proof. For some i, I*(&) 3 k-l; hence 
,@i),) = At~i),) > 1 - 2-l. 
(We have not assumed Bi is measurable. For any Bi , & and (B& , being 
closed and open sets, are measurable.) 
Fix a copy C C SN. Let v denote normalized Haar measure on G. For each 
c E C set 
Then 
G, = {u E G: aa E (B&}. 
v(G,) = ,4(&M > 1 - t-l, 
hence 
v ,?,G > 0. c 1 
Select Q E ncEC G, . Then C C (BJ, as desired. 
For all t, k, e the existence of N = N(t, k, E) satisfying the theorem’s 
assumptions follows immediately from (+). 
COROLLARY. All finite configurations are almost Ramsey. 
ALMOST RAMSEY CONFIGURATIONS 403 
Proof. Let C, 1 C j = t, E > 0, k > 0 be given. We move each point of 
C distance at most 42 to form a new configuration c’ whose points are in 
general position and hence lie on the surface of a sphere of radius, say, K. 
Set N = N(t, k, 42K). Now let RN+l be k-colored. We restrict attention to 
a N-dimensional spherare of radius K. By a simple scaling argument there 
exists a monochromatic C”, whose points are within 42 (under the geodesic 
metric, but hence also under the smaller Euclidean metric) of a congruent 
copy of C’, and hence within E of a congruent copy of C. 
The above proof differs essentially from previous Euclidean Ramsey results 
in being a density argument. We have shown that the color most often used 
(under the appropriate measure) contains a near copy of C. 
If CC R” is not spherical (i.e., not placeable on SN for any N) then it is 
not Ramsey, and these are the only non-Ramsey configurations known. 
(In the other direction, only subsets of the vertices of bricks (rectangular 
parallelepipeds) are known to be Ramsey.) It is tempting to conjecture that 
all spherical C are Ramsey. This theorem appears to lend credence to that 
conjecture in an oblique way. 
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